"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86 00513R000203720020 5

AN RAARARTE "'mnh‘f& E?r 5

AT

"Relaxation properties of
temperatures." pe of amorphous polymers below and zbove glass-transition
report submitted for Intl
Netherlands, 6-10 Jul 64.

Conf on Physics of Non-Crystalline Solids, Delft,

Lenin State Teacher's Training College, Moscow.

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5"

tv,_j



" : CIA-RDP86-00513R000203720020-5
APPROVED FOR RELEASE?GIOGI 2000 s e

T

R St

IS TR s T »
02 o)

BARTENEV, Georgly Mikhaylovich, dokior khim, nauk, prof.;
ZUYEV, Turly Sergeyevich, kand, khim, nauk; NEFOMNY ASHCHIY,

A.1., red.

[Strength and deterioration of highly clastic materials}
Prochnost' i razrushenie vysokoelasticheskikh materialov,
Moskva, Khimiia, 1964, 387 p, - (MIR4 18:1)

1. Problemnays laboratoriys figziki polimerov Moskovekogo
gorodskogo pedagogichoskogo instituta (for Bartenev).

2, Nauchno»issledovatel'skiy institut rezinovoy prorysh-
lennosti (for Zuyev).

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5
* A EEPIR SR PO > R A S T 528

LR VSRR SR A
= A

—cox e =

| BARTENEV, G. M.

"Relaxation properties of amorphous polymers below and sbove TG."

report submitted to Intl Conf on the Physics of Non-Crystalline Solids, Del
Netherlands, 6-10 Jul 64, i ’ o

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5"



"APPROVED FOR RELEASE 06/06/2000 CIA RDP86- 00513R000203720020 5

mﬁ,ﬁ_‘.ﬁp-,..-zai‘&sﬂ FNSS TP TE ST R TN, G T ei - i, T2 D R T -1‘G‘4“ B3 TS ek T

TAnAsov; V.V mmm-:v, 6. M; YEREMEYEVA, A. S.; RATOBYLSKAYA, V. A~

"On polymeric nature of vitreous arsenic trisulfide.”

report submitted for hth All-Unicn Conf on Structure of Glass, Leningrad,
16-21 Mar 64, :

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5"



N aiT

"APPROVED FOR RELEASE 06/06/200 CIA-RDP86- 00513R000203720020 5

3 5 ‘4:&\'\‘ ’}"‘2\'7{@& TR S SRV AR T B2 5 T A

_fBARTENEVifc}i}“:,AIZMAYmVA?ITfK; o T LTI T T T T o
"Structure and strength of glass fibres."

report: submitted for 4th All-Union Conf on Structure of Glass » Leningrad y
16-21 Mar 6h.

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5

ot I Y B ~«'m"“§‘:' SRR Eﬁvi.f»’%.
i~

2T R R P

~ YEREMEYEVA, A. S.; BARTENEV 5 Ge

e e AR s £, o S TR Y par

and.

report submitted £
e v or hth All-Union Conf on Structure of Glass » Leningrad,

— A & SR £ AT AE 2ot I e e e e L

CIA-RDP86-00513R000203720020-5"

APPROVED FOR RELEASE: 06/06/2000



"APPROVED FOR RELEASE 06/06/2000 CIA-RDP86 00513R000203720020 5

S P AR TSR A z ""‘P—‘r 5(—2—‘!)1‘4?"" pit

_BARTEREV, G, M.

"Rechanical properties and the structure of inorganic glasses.”

report submitted for 4th A11-Union Conf on S t
oo v ek n Structure of Glass, Leningrad,

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R00020372{002(}5
Y

., e <5 R T S AT T AR N R T R S L i B o R
ST AR AT NI T AL T FO LB S b PR BT I S T S ) B 1S 2 )
RATE T xﬁ-&ﬂﬂ&ﬂ'n!&‘ﬂ ?:\Jys ‘.Lt‘-_.-_m.u i}m’,c»«ﬁ',-\u ;«ﬁk s 2 ; = =

EE R GRS L R T

. ACCESSION NR: APLO19333 " 8/0072/64/000/003/0012/0016 =~ aat

: AUTHORS: Ismaylova, L.K. (Engineer); Bartenev, G.M. (Doctor of Chemi-'
i cal Sciences) e ann .

§TI'1'LE: Analysis of the conditions for producting glass fibers without
\ surface defects ‘

i'I'OPIc' TAGS: glass, glass fiber, fiberglass, glass fiber production,
: fiberglass production

!
?
; |
| SWRCE: Steklo 4 keramika, no. 3, 1964, 12-16 ;
|
, !
ABSTRACT: Studies dealing with increasing the astrength of glass :
fibors involve three basic considerations: i
-position; (2) ;
deposition

It is well-known that the

higher than the strength of fibers which have | .
for a period of time. The reduced strength of the glass fiber is the!
result of cracks and submicrocracks appearing on the fiber's surface. .
'The dampness in the air, being a surface active media, facilitates
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:the growth of the cracks and sharply reduces the strength of the .- !
: glass fibers. To preserve the high strength of the freshly-drawn :
. fibers hydrophobic coatings were deposited on them to protect their
; surfaces from the harmful effects of atmospheric dampness. Commer-

i clal glass fiber was tested immediately after its moulding in order
'to estimate the possibilitiss of increasing the atrength-of the glass
: fiber. The fibers were tssted for strength under conditions which 1.
i excluded damage to the working part of the sample. The glass fibers
:were produced on a laboratory-type unit from a melt which was con-
: tained in a vessel from 5 hours to 7 days without a charge of glass |
‘beads. Bushings of various length were used to atudy the temperature
effect. No temperature-strangth relationship was observed. The

: presence of microcracks on the glass fiber surface is not open to
dispute. These cracks originate in the very process of fiber mould-
-ing, and change of technological parameters does not have any appre- |
ciable influence on their formation. The processes occuring in the
"anion are of particular izportance, and determination of the tempera-; .
‘ture gradient\(viscosity) along the cross section of the anion is of |

]
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great importance. Change in viscosity of the melt has the freatest :
effect upon change in length of anion. As the temperature. increases !
from 1150 to 1250, the length of the anion increases from 3 to 23 '
mn. The drawing rate and melt level in the vessel have a lesgser =
effect on anion length. The length of the anion influences the ex-
tent of surface layer defect. The glass fibers do not have surface
defects when the langth of the anion is not more than 3 to .4 mm.

Orig. art. has: 6 figures. : ' ’
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ABSTRACT: When the s-rvice life of vulcanized rubbers such as SKN-18, SKN-26.

oz} SKN-A0 apd BKTnder ihe eifect of a constant iensile siress was compured guantitatively.

" with thelr saTvice -Iife on a iensile girength tesfer by which they were stretched al 5 con=
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in contrast to rigid bodies, the durability of rubber 7" at § = const. depends on £ in o
the inllownng ~nner: s e FigT The 2mwme expression is obtained from the dura-

; : ; % 2
“mental M valuss Show avery satl szw.ery% ‘pement, ~ This-correl .
sccelerating the evaluation of the durability of rubber under actunl working eonfilt!.cns
Ortg. art has 1 figure, ! table and 6 formulas
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SOURCE: Stekio 1 Keramixa, no. 11, 1954, 10-12

TOPIC TAGS: glass surface strength, high temperature ireatment. annealed glass, glass
bendirg strength

ABSTRACT: Earlier findings by the same and other authors on the effect of various heat
treatments on glass surface sirength are discyssed, after which the effect of prolonged
procerssing al tigh temte rature on sheet glasg 5.7 mm ar 2 mr: taines s wel g -
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Figure 1. The effect of the duration of treatment at 850 C on the “renpth +f sheet rlass
Trmieoin thickness. &

1 - subjected to polishing: 2 - with a natural surface: 3 - etchec with hyorofluoric acid.
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IT1E: The theory of time dependence of strength in solid polymers
SOURCE: Fizika tverdogo tela, v. 6, no. 3, 1964, 657-661

TOPIC TAGS: solid state physics, polymer strength, tensile strength .

L3STRACT: The authors have examined large-scale feilure of solid polymers under
the effect of steady tension for two limiting cases: 1) at low temperatures and
high siresses, when the specimen's life is deternined chiefly by the growth of one
of the more dengerous fractures; and 2) at comparatively high temperatures (but
below the gless point) and low stresses, vhen the specimen's life is determined
chiefly by the development of "silver" fractures, and the subsequent growth of .
feilure cracks occupies but a small part of the lifetime of the sample. They show
<kai, despite the difference in mechanisms, the time dependence of strength in both

casas is expressed by the formule of S. N. Zhurkov =~ .. (li-re . (5. N. Zhurkov and ;
) T e :.r X
3. N, Narzullayev, ZhTF, 23,°1677, 1953), but with somewhat different values for
“Cord 1/2
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" the coefficiemts 7, and Y - U is the "zero" activation energy of the failure

~ process, T the temperatura, and o the tensile strass. The difference in T, ia

» practically imperceptible. The difference in " leads to some distortion in the
~ dependence of log T~ ¢ in the temperature interval between the extremes here
investigated. Orig. art. has: 2 figures and 6 formulas. :

. ASSOCIATION: Yoskovslly gosudarstvennyy pedagogicheslly institut im, Ve I, Lenina |,

(Moscow State Pedagogioal Institute)
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AUTHORSs Bartenev, G. M.; Vishnitskaya, L. A, i’ L

fﬁTITLEs Rheological properties of: polyiscbutylene
';souncx: Vy*sokomoleks Soyedine, v. 6, no. L, 196k,  751-757

iTOPIC TAGS: shearing stress, rheolo viscosit, '
‘molecular weight, polyisobut;'lené &7 oooltyy ehoar defomat:}on, hig

i

' .

/ABSTRACT: New data were presented on the sh

i ear stress and th

:ieffects .on the viscosity of -molecular Heiglj;ng(900 030) S somatiare e

jotect. high Q polyisobutylene (PIB),
he shear stress varied between 0,0L and 1 kg/em® and the temperature range from 20

;o U0C. The shear deformation rates d ¥ /dt show a sharp drop in value with time

ifor small loads (0,01}4), but they show an equally sharp rise after the drop for the

:heavy load (1.0 kg/cm®) cases. Several empirical and analytical expressions are ' -

hear load P, e.g.,
| o [dylde = (P ng)eer,
and an expression for ths viscos ty of PIB as a function of the load P'
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compared to the data obtained experi;ner'xtally.

Orig, art, has: 7 formulas and § figures,

¢
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The results indicate that' Mo and o, o

+|in the above equation are independent of the temperature, Finally, a rule is :
formulated specifying the additivity of the logarithm viscosities of linsar polymers

given by Jgaje=Zgnixy .
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|AUTHORS: Zelenev, Yu, V; Bartenev, G. M.

' TITLE: Influence of plasticization on the rolaxation properties of rubber-like
" . polymers within wide limits of temperature

, SCURCE: Vywsokomolekulyarnystye soyedineniya, v. 6, no. 5, 158k, 915-522

- TOPIC TAGS: molecular mobility, intramolecular Lorce » wechanical relaxation, low

" temperature relaxation, electrical relaxation, resonancs, “dielectric loss, sebacio
- ester, phthalic ester, rubber NK, rubber SKI, rubber SXB, rubber SKS, rubber SXN,

: dioctyl sebacinate, dibutyl phthalate, dibutyl sebacinate ° '
H - .‘,":‘

' ABSTRACT: -The influence of plasticizers on the molecular mobility and intra- '

- molecular forces in mechanical, low temperature, and electricsi relaxations was

- studied as a continuation of the authors' work in this field., Slipghtly vulcanized
. natural and synthetic MK~-, SXI~-, SKS=-, and SKN-rubbers (polar and non-polar),

. Plasticized up to LOZ with dioctyl sebacinate, dibutyl phthalate, and dibutyl

- sebacinate were tested dynamically by imposed resonance and non-resonance vibrae
~tions of 10~3 to 102 cps at =160 to 140C. Dielectric losses were measured in the
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| ACCESSION MR: 4PL037268

" frequency range of 50 = 106 cps at -160 to 100G. Relation between the width of

: the n.m.r. line and the temperature as well as the raximum of mechanical losses

: due to vitrification in the liquid state were determined. 4 high-temperaturs

- maximum at 110-120C due to reversible destructions or polysulfide bonds and a low= -
; temperature maximum below -130C due to the mobility of side chains were observed,
i From the data obtained graphs were plotted, showing relation of: 1) mechanical

i and dielectric losses to temperature; 2) n.m.r. width to temperature; 3) the

. displacement of low and high temperature maxina to dibutyl phthalate content; _

i L) activation energy of relaxation to temperature and to plasticizer content.

: It was determined that plasticizers are most effective at high temperatures in

: non-polar rubbers, and at low temperatures in polar rubbers. - Activation energy

» was found to differ for non~polar rubbers at low, standard, and high temperature
. maxima, Orig. arb, has: 5 grephs and 2 formulas.

‘ ‘ ASSCCIATION: lMoskovskiy gosudarstvennysy pedagogichesldy institut im, V. I. Lenina
- (Hoscow State Teachers Institute) - . : - ;

| SUBMITTED: OLSul63 . DATE ACQ: O9Jun6l © ENCLi 00 |
' SUB CODE1 M, 0C o . NO REF SOV: 012 o |
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T ACCESSION NR: AP4040483 §/0190/64,/006/006/
AUTHORS: Zelenev, Yu. V.3 Bartenev, G, li._ ‘

TITLE: Relaxation properties of a mixture of rubberlike polymers in a wide intemlg
‘of temperatures . T

jSOURcE: VraokomolemWe soyedineniya, v. 6, no. 6, 1964, 1047-1053

" TOPIC TAGS: polymer, ela.:ptioity, vulcanization, molecular mobility, nuclear
‘magnetic resonance, viacoqlasticity/ NK rubber, SKB rubber, SKS 30 rubber, SKN 26
.rubber, SKN 18 rubbder, SKN 40 rubber, PKhPK rubber

ABSTRACT: Studies were made of the relaxation properties of compatible and incom- !
‘patible rubber-like polymers in mechanical, electrical, and magnetic fields of
.varions frequenoies and in the temperature interval from -170 to +140C. The mix-
.tures selected were the rubbers NK + SKB, FK + SKS5-30, and SKN-18 + SKN-40, of the . -
,compatible variety, and rubbers KK + SKN-18, SKS-30 + SKN-26, and PKhPK + SKN-40 of ‘
‘the incompatible variety. Testing apparatus and measurement methods were the same . '
i ag those described previously by the authors in Vy*sokomolek. soyed. 4, 66, 1962 and
{-in collaboration with G. K. Demishev in Zavodsk. lab., 1963, No. 7, 668. Tests were

k]

::conduoted by dynamioc mechanical methods with the required regonant and nonresonant , .

i
!
{
J
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er mixtures for mechanical and electrgcu.l fielda,
cycles/second’
Molecular creep was also observed .
ing: 1) the temperature dependence of
and incompatible rubbers in the
condition; 2) the effect of mix i
tric loases with changing tempern~ i
width of the NMR line for selected ;

b

fture; 3) the temperature dependence of the

‘vulcanized rubbers and their mixtures; 4) temperature dependence of mechanical

ilosses for high- and low-temperature ranges and for compatible and incompatible '
. Tubbers in various mix doncentrations. Orig., art. hass 9 figures and 2 equations.
{

§Assoch10m Moskovskiy gosudarstvenny*y pedagogicheskiy institut :Lm.b Ve I, Leninas:'
| (Moscow State Pedngogioal Institute) 4 :
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o ?ACCE’SSION NR: APAO45420 . 8/0190/84/006/009/1629/1636
;AUTHOR: Zuyev, Yu. 8., _g_gnrpgggg,wg:_yu_ﬂrahen;hw{n, N.L

: ‘ ;:TITLE: Longevity and strength of rubberlike polymers

: 'SOURCE: Vy*sokomolekulyarny*ye aoyedlneniyg, v. 8, no. 9, 1964. 1629-1636

' TOPIC TAGS: radiation vulcanization, pblymef longevity.' polymer strength, filler,
: synthetic rubber, vulcanized rubber, nitrile rubber, polymer structure

+ABSTRACT: An investigation of the longevity and strength of unfilled radiation vulcanizates |
:from nitrile rubbers (SKN-18, 26, 40) (equilibrium modulug = 3, 7, 12 and 24 kg/sq. cm)

i and filled vulcanizates from SKT and SKF rubber showed that under the influence of a

, constant stress, the relation? = f ( &) can be expressed by the formula (=BG N(1). In
‘many cases, however, in the same experimental range of longevity within the limits of
“variation, the relation’T =Ae-“ 2) 1is valid; thus, a vulcanizate of SKN-26 filled with
“carbon black complies with relatfon (2). The log'T-log 6~ curves are usually paralled at
“high temperatures (100-150C). On decreasing the temperaturo to 40C, the 25° angle of
inclination of the curves decreases. The apparent activation energy of destruction at high

- temperatures 1s independent of the stress, and for radiation vulcanizates, the order of
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- magnitude of the activation energy corresponds to the energy of intermolecular interaction
; of the segments of flow. In the presence of relatively weak crosslinks, they participate
+ to a considerable extent in the rupturing process and the activation energy increases. Over:
. the temperature range 25-40C, the apparent activation energy increases with increasing :
, stress. The latter can be explained by the fact that with increasing stress, either the destruc-’
| tion of the supermolecular structure increases, or the contribution of the ruptured chemical
} bonds increases. With increasing temperature, for many vulcanizates such as SKN-40,
! SKN-26 and SKN-18, an inversion of longevity and strength is observed. This is probably
{ due to the fact that at increased temperatures, the strength properties are determined by
i the imperfection of the molecules, which is greater for SKN-40 then fora SKN-18, while
! at normal temperatures, the negative influence of the imperfection of the molecules is
_+ overlapped by the positive effect of the intermolecular interaction and the supermolecular
' structures. On Increasing the density of the three-dimensional network, the longevity
i (as well as the strength) varies according to a curve with a maximum. The location of
. this maximum does not change with increasing temperature. An increase in temperature
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‘dimln!shos tho effoct of the density of the network and the effect of the amount of inter- !
molecular interaction on the longevity. Finally, the longevity of vulcanizates char- h
acterized by the nature of the crosslinks 1s much greater when the crosslinks have i
a greater mobility. Orig. art. bas: 7 figures, 2 tables and 3 formulas. * - !

ASSOCIATION: mechno-lssledovdtel'skly institut rezinovoy promy’ahlennosl.: (Solentlf!oi
Research Institute of the Rubber Industry) - t } l|
' i

SUBMITTED: 260ct63 - ENCL: 00 .. 8UB CODE: OC, MT
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VOYEVODSKAYA , M,V,; BARTENEV, G.M,

Effect of fillers ¢n ‘he thermal shrinkage and glass transition
temperature of rubber, Kauch. i rez., 23 no. 3:21-25 Mr '64,.
. (MIRA 17:5)

1, Nauchno-issledovatel'skiy institut rezinovoy promyshlennosti,
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-§ AUTHORS: Bartenev, G.M.; Zelenev, Yu. V.

: iACCESSION NR: AP4013334.

.- TITLE: Low temperature relaxation processes in rubber like poly-
' © mers i

i SOURCE: AN SSSR. Doklady%, v. 154, no. 3, 1964, 6ol-6b4 :

| TOPIC TAGS: polymer relaxation, polymer molecular mechanism, low x
" temperature polymer relaxation, polymer dipole moment, polymer i
| dielectric loss, polymer cross-linking, polymer asymmetry, polymer g
! atom group, polymer grid ;

f _ _
o ABSTRACT: Molecular mechanisms of high and low temperature maxima, ;
‘i.e. of maximal mechanical (m.m.l.), dipole-elastic and dipole- ,
. radical dielectric losses (m.d.l.) are related to changes in the .
; mobility of the segments and side groups of the backbone molecular .-
. structure; thus basic and secondary maxima may be distinguished.
! The study attempted to determine the link between structural, mole~ D
! cular mobility and macroscopic relaxation properties of rubber like -

YIRS
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- i polymers in natural and synthetic rubbers
! vatives. Measurements of th
! mechanical methods at low mechanical and sound frequencies of
., 10=3 - 1072 hertz in a temperature range of -180 to+25C. Tempera-
‘ ncies of dielectric losses were determined for compar- ;
relaxation processes; molecular struc-:
- and the nature of molecular mobility were additional-:
i 1y studied by IR and NMR 8copy. Both basic and secondary m.m.l. and .
i m.d.1l. were detected for polar rubber like polymers, in contrast to :
i nonpolar where no secondary m.d.l. were observed. The low dielec- P
i triec losses of the latter were not reflected in the secondary m.d.1l. ;.-
. with the experimental methods used. The basic m.m.1. of polar and -
{ non-polar polymers differed 1nsign1ficantly, while basic m.d.1. ‘
: differed considerably, due also to the lesser dipole moments of the
i non-polar polymers. In studies of low-temperature molecular re- :
laxation and 1its relation to molecular ordering, the nature of vul- ‘-
€tion, e.g. high molecular -ordering (in radiation-vulcanized
rubber;, was reflected in lower m.m.l. The role of supramoleocular
cross-linking in this behavior is discussed. Orig. art. has: 4§

.?Cord 2/3 ‘
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! figures and 1 formula..

- ASSOCIATION: Moskovskiy goaudarstvcnny*y pedagogioheakiy institut
! im. V.I. Lenina (Moscow State Pedagogic Institute)

| SUBMITTED: 13Jun63 ' DATE ACQ: 26FPeb64 ~ - ENCL: 00
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.{ ACCESSION NR: AP4O3033 5/0020/64/155/006/1302/1305 | - i
.1 AUTHOR: __Bartensv, G. M.; Motorina, L. I. "
i . :

CTITIR:. Bffect of Thermal 'ri'eamnt ‘on the Strength and Structure of Glass Fibers

SOURCE: AN 858R. Doklady*, Ve 155, no. 6, 1964, 1302-1305

¢ i‘{_mc TAGS: glass thermal treatment, fiber glass, glass fiber strength, glass
structure, glass surface defect,.glass, glass reinforced plastics

ABSTRACT: The authors have shown in a previous paper (DAN 150, 132, 1963) that " '|.
the usually observed lowering of the strength of glass fibvers by heating from Ty N
100 to 400 C does not take place if the glass fibers are under tension. In the
_present paper, the authors continue the investigation. By etching in hydro-
;. £luoric acid which removes measurable layers of glass, they show that the o8
strength of fibers is increased which proves that the surface defects caused by
. ; thermal treatment are responsible for ths decrsase of strength. The structural - .
“+ changes in the core of the glass produced by thermal treatment do not affect the ¢ -
Orige art. hass . & figures. . L i

.
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i Vo Io Lenina (State P Institute)
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e

Leipzig, GDR, 23-25 Feb 65.

report submitted for High Polymers Mtg & Rubber Symp,

APPROVED FOR RELEASE 06’/06/2000 CIA-RDP86' 00513R000203720020 5"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5

LSRR T 5350 E S ESTELS I ) PAGEI G 6 £ DA S TGT SRl S AR SN oy T

BARTENEV, G. M.; POVAROVA, Z. G.
"Polyisobutylen-Ruk-Mischungen."

report submitted for High Polymers Mtg % Rubber Symp, Leipzig, GDR, 23-25 Feb 65.
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ngularitiea and mechanism of the viscous flow of linear polymera,
Plast, massy no,12:20-26 '64. (MIRA 18:3)
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AUTHORSs Bartenev, G._y.; Yoll'kin, A, I.; Gz;idunov‘?, Ye. B.; Voyevodskaya, M. Ve ';. :

[ ACGESSION NRs AT5020433
: - wt o aa q

N s 1

. TITIE:- Effects of lubricants on friction of rubber on metal at low temperatures é

SOURGE: AN SSSR. Nauchryy sovet po treniyu i smazkam, Teoriya smazochnogo
deystviya i novyye materialy (Theory of lubricating action and new materials),
-.| Moscow, Izd-vo Nauka, 1965, 72575 S '

" TOPIC TAGS: rubber, _i_‘?ic‘bion, vubricant, low temj)eratm'e effact, low teﬁpe‘ra'turre, ‘;_w"f

research/ TSIATTIM 221 lutricant; TSIATIM 205 lubricant
- L \TRe 1 - o
ABSTRACT: The effects of so0lid lubricanis (fine dispersion graphite type KT and

- polybdomum disulfide),) 1iquid lubricant ¥o. 3, and lubricants TsiATIM-221" (baged |

on No. 3) and TsIATIM-205 on the maximum friction betwsen various rubbers and

steel wore investigated in the % rature range 50 to -200C at & corstant load
of 2 kg/mf, contact area 1.5 cxf, and sliding speed 1 mm/min on the apparatus.
described by G, M. Bartenev, V, V. Lavrent'yev, and A, I. El'kin (Pribory dlya

~ issledovaniya sily troniya okoolasticheskikh polimerov. Teoriya treniya 1
iznosa. Izd~vo "Hauka," 196;5? The unlubricated friction force of unfilled rub-

ber (based on SKF-26) on atpel was found to inorease slowly from 4.5 kg at 206
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to 5 kg at =30, drop shevply
mately constant to temperatures of .-200C,

disulfide was 15-20% 1
filled rubber (based o

was smaller

Enclosure), Orig., art, hasi
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i : - 1. /| - |
. {ORG: Scientific Committes on Friction gnd Lubric: : _ auchryy sove

2 i po treniyu i smazgam AN SSSR)

e Frictionthanten of highly elastic materials at high and low temperatures| -

= SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smaskan, ‘Teoriya treniya i iznosa
o (Theory of friction fnd wear). Moscow, Izd-vo Nauka, 1965, 95-99

e . \ :
-+ TOPIG TAGS: polymer trict.ion,\\mbber friction, friction mechanism/ SKS 50 latex

sy . ABSTRACT: Frictio ropertigs of rubber-like polymers (unfilled rubbers made
i from natural latexigbutadiene._\gam other syntheti¢ Iatexes) were investigated with
© | @ vacuum tribometer as explained by G. M. Bartenev and A, I.Yel'kin (Zavodskaya
i laboratoriya, 1963, No. 2). The friction forces hetween the specimen and a polwm: L
" i ished steel surfacs (13 class finish) were measured over a temperature range of .
- 1100 to ~200C and in the velocity range of 10=3 - 10-2 un/mimte, Test results

| (see Figse 1 and 2) show that the two curves are sssentially mirror images,-

T bt it ot o e e e s s
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3 77 Fige 1. Friction force

TSGyT versus temperatures . -

Lo e 1~ in vacuum - e
-~ 2. in normal atmosphsre . | ¥

\

' ‘ (1 and 2 natural latex); - s

' o 3~ latex SKS-50

I e A RN "SR TR RSN AL )
“ 1 K. A. Grosch (Nature, 197, March 2, 858, 1963) and other authors have tried o
i correlate the maximum frictlon with the maximum mechanical losses in the rubber,
, 1 considering the friction process as dissipation of elastic energy in the rubber -
- | volune due to, for example, vibrations induced by surface roughness. According SR
{ to the theory of G. M. Bartenev (K teorii sukhogo treniya. Dokl. AN SSSR, 195k, t.
. 96, 1161) and some experimsntal dats, the sdhesion mechanism of friction (loss at
| surface due to bording and btreaking of polymer chains) is of grester importance .
. for friction on g polished surface than the elastic loss mochanisa, - A qualitative ;

: ".card 23 . ... i ki - . : IR o
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SN explanation of the shape of the curves in Fig. 1 is presented which stipulates ‘
" | that the maximum friction force cannot be correlated with the experimental resulta
."1f elastic lopses are assumed but that the maximum is primarily related to the o

| rubber transition temperature below which solidification reduces the actual conbact
| area and thus the friction. Orig. art. has:s 3 figurss amd 1 formuila, i

i
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ACCESSION NR: AP5023213 ' ' UR/0374/65/000/004/0123/0129 |
i , . 578,531, 44 - “bi

“ 'AUTHOR: Bartene (Noscow); Lavrent'yvev, V. V, -ﬁ“"‘”’)* Konstantinova, ’g}
'A.~(Tcw ; B , T “7/ , =

S TITLE: EBffect of normal load on temperature and slip rate dependence of fricticnal i’ -

.-+ :force of highly elastic materials R

- |SOURCE : Mekhanika polimerov, no. 4, 1965, 123-129

TOPIC TAGS: synthetic rubber, fi-iction, internal friction, friction coeffiéient,- | T
“:copolymer, synthetic material, vulcanization : ~

ABSTRACT: The effect of normal load on temperature and slip rate dependence

| [ 7|frictional force of cross-linked butadiene-acrylonitrile copolymers (rubbers ‘fe‘{lj o

.7jon SKN-18, SKK-26, and SKN-40)¥on polished steel was Investggates. The object of ‘| =
'ithis study was to amplify the knowledge on performance of these highly elastic yub- .. &

" bers, specifically, to extend it to high normal loads. This study was, also, ex- | -
“pscted to yleld more rstanding of the molecular-kinetic pature of the internal-; =
- (friction in polymers.)5 In the-18-100°C range, the frictional force of vulcanized ~ .
-; jrubbers is inversely proportional to temperature. Up to 107 n/m2, the effect of . . ;. .
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.:/load on the temperature dependence of friction reflects only the change of the
. .actual contact area or the increase in the tangent of the angle of inclination of
- ‘temperature dependence of friction with increasing load. There is a similar rela- |- K
;tionship between the friction force of all three rubbers and the logarithm of slip |
- rate. The dependence of friction force won the logarithm of the slip rate for ’
_+ SKN-18 based rubber shows a slight dependence of both the activation energy and the
"+ average jump distance of a molecular chain upon the specific load. 1In the low
: lslip friction range, the friction force is linearly dependent upon the logarithm of ik
: 81ip rate. At speeds above W4 em/min and a load of 30-105 n/m?, the friction force |.. N
harply due to uncontrollable heating of the friction surface. Orig. art, T
5 figures, 1 table, 7 formulas, - R
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In 1246 defended his theeie "0 Prdrno*c.kh rudiosvyusi® for
degree of Kundidat tekhnicheskikh nauk st Moskovskly energet-
icheskiy institut im. Molotova.

slektrichectve, 1G47, No. 4, p. 94,
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On 20 December 1946, at the Power Engincering Institute imeni ¥olotov,
defended his dissertation on "On Forncasts of Radio Com-u: icationg", Official
opponents =~ Doctor of Technical Sciences Professor L. A, Zhekulin, and Candidate
of Technical Sciences K, M, Kosikov,

So: Elekirichestvo, No 4, April 1947, pp 9C-94 ( U-5577, 18 February 1954 )

On the basis of studies of statistical material on solar activity, catalogues of
magnetic storms, the results of measuring the critical frequencies of the earth's ion-
osphere, and the results of orerating min-lire radio oommmnications in the USSR, a
formula was presented for computing prognoses of Wolf numbers, The correlation was
determined between Wolf nmumbers on the one hand and the midday, midnight, and minimal
value of the critical frequencies of the F layer, the midday vaue o the eritical fre-
quencies of the E layer, and the mmbers of magnetic storms on the other hand, On the
basis of the correlation determined, equations were rresented for calculating the
prognosis of critical i‘requencies, instances of magnetic stoms’ and ionospheric dis-
turbances acconpanying disturtances in radio comrunications, Recomrendations were made
for the use of retranslation, increasing the power radiated during magnetic storms, amng
a change to ultra-short vaves, or to short waves close to these frequencies, during
Bellinger's phenomenon, as measures in the struggle to maintain uninterrapted radio

communication,
So: IBID
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"Theory of Transmission of Circumferential Force by Means of a Flat Belt,"
AN SSSR, 85, No.l, 1952 y Means of a Flat Belt," Dokl.
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BARTEREV, G.M,

-

Prediction of shortwave Propagation. Some observation results of
the critical frequencies of the lonosphere during the 1933-1955
period. N’auch.dokl.vya.shkoly; radiotekh.i elektron, no.l:6-21

38, (MIRA 12:6)

1. Eafedra radiotekhniki Vsasoyuznogo zaochnogo elektrotekhniche-

skogo instituta svyazi,
Ionospheric radio wave Propagation)
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BARTENEV, G. M., Doc Tech Sci -~ (diss) "Forecasts of the propaga-
tion of short rsdio weves in the ionsphere." Moscow, 1960. 15 pp;
with disgrams; (Ministry of Communications USSk, All-Union Corres-
pondence Electrical Engineering Institute of Communications); 200
copies; price not given; printed by duplicating machine; biblio-
graphy on pp 8-9 (14 entries); (KL, 19-60, 152§
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ASLANOVA, M.8. doktor khim. nauk; BARTENIV, G.M., doktor khim. nauk

Congress on the physies of noncrystalline solids. Veat. AN SSSR
34 no.12250-52 D 64 (MIRA 1811)
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_BARTRNOV, G.M.; POVAROVA, Z.G,; KARGIN, V.A., akademik

Rheological properties and super molecular struciure of rubber—
like polymers. Dokl, AN SSSR 159 no.6:1350-1353 D '4;

(MIRA 18:1)
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TITIE: Investigation of tho molecular relaxation processes in polymers

SOURCE: Ref. zh, Khimiya, Abs. 215110

REF SOURCE: Uch, zgp. Mosk, obl, ped, inzta, v. 147, 1964, 137-149

TOPIC TAGS: relaxation process, plastomer, vulcanization, molecular structure

ABSTRACT: I L tios\of certain typical polar and nonpolar _anﬂ.;mgl were
investigated by dynamic and dielectric methods as well as by MR, Measurements were
perforned in a frequency range of 10~3 - 103 hz (mochanical mothod) and 5x101 - 107
hz (dielectric mothod) at - 190 to 200C. Experimental data thus obtained are illus-
trated as temperature functions of g ¢ characteristics, Experiments have shown
that thermal and radistion vulcanizersi®have 2 regions of molecular relaxation while
the sulfur vulcanizers have 3. Activation energies of the main and secondary transi-
tion processes were determined. Reported data indicate the effect of prior thermal

history upon the character of molecular relaxation proceases, which 1s related to the
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ABSTRACT: An analysis was made of various mechanisms of brittle fracture angd
the theory of the time dependence of the strength of solid polymers. The effect of
mechanical losses,deformation, -dynamical, and surface losses) ig analyzed on the |
strength and service life of solid polymers. The shortcomings of the Griffith
strength theory are indicated, From an analysis of the two basic mechanisms of
brittle fracture of polymers~nonthermal and thermal (thermoﬂuctuation)— the
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